Frequency, is to describe the frequency of periodic movement of the physical quantity, easy to transmit, anti-interference ability, many engineering measurements are related to frequency, such as sound frequency, mechanical vibration, measurement speed [1] .
.
With the advance of the digital process, the traditional frequency-based circuit and timing circuit design of the frequency meter in the speed, accuracy and other aspects of the trend gradually, but was based on ultra-large-scale integrated circuit technology developed from the digital frequency meter to replace it on a large scale. Digital frequency meter can not only solve the problem of low efficiency of analog circuit information processing and transmission, but also improve the accuracy of frequency measurement [2] . Digital frequency meter is the use of digital circuits can be achieved on the cyclical changes in the signal frequency measurement of the instrument can be used to measure sine wave, rectangular wave, triangular wave and sharp pulse and other periodic signal frequency [3] .
At present, there are many ways to measure the frequency of the frequency meter. Commonly used methods include interpolation method, cursor method, precision frequency measurement method, frequency difference multiplication method, phase comparison method, direct frequency measurement method and direct measurement method. Interpolation method and cursor method for analog circuits, the circuit design is complex, poor stability [4] [5] . Frequency difference method is mainly used for frequency stability measurement, anti-jamming performance is poor [6] . Equal precision frequency measurement method is very high accuracy, fast operation, but most of its use of the chip is a programmable logic device, programming more complex [7] . Phase comparison method is mainly used for frequency accuracy and stability measurement, measurement accuracy by the hardware equipment constraints [8] . Based on the single-chip digital frequency meter commonly used frequency measurement method has direct frequency measurement method and direct measurement method, the direct measurement of the frequency range is limited, can only measure low frequency [9] . Direct frequency measurement is also limited by the frequency range, can only measure high frequency [10] . measurement method. The hardware module is based on C8051F020 single chip microcomputer as the core, thus overcomes the analog circuit frequency measurement range Limited, low rate of measurement problems.
Fundamental
The timing of the direct frequency measurement is shown in Figure 1 . High-speed comparator module circuit using high-speed comparator chip TL3016, for the sine wave rectangle into a rectangular signal, the circuit shown in Figure 5 .
TL3016 low-frequency sine wave signal shaping, the output edge of a more serious jitter, affecting the measurement. So in the circuit to add positive feedback, accelerate the signal edge, while the formation of hysteresis, which can effectively eliminate jitter. and counter are restarted [11] . C8051F020 block diagram shown in Figure 6 . 
System software design
The system is initialized first, and when the signal is input, the frequency is first measured by the frequency measurement method, and then the measurement is made by the direct frequency measurement method for signals greater than 300 Hz. For less than or equal to 300 Hz signal, measured by the measurement method, the main program flow chart shown in Figure 7 . Table 1, Table 2 , respectively. 
Result analysis.
From the above measurement data available, through the direct frequency measurement method and the direct measurement method combined with the input signal for the sine wave or square wave, the frequency range of 1 Hz ~ 4 MHz. In the low-frequency measurement, the relative error of the measured value is too large, the analysis of the rising edge or falling edge of the pulse, the high-speed comparator TL3016 after shaping the square wave signal, there will be up and down jitter, and the program set Is falling edge capture. Thus, if an interrupt is triggered on the rising edge of the jitter, the interrupt is triggered on the next true falling edge, resulting in a larger measurement error. In order to trigger the capture interrupt in the service routine, to determine whether the true falling edge. Can be in the interrupt service routine first delay for some time, and then determine the C8051F020 input signal pin P0 ^ 0 is not low. If so, it is judged as a true falling edge, which reduces the relative error at low frequency measurements.
Conclusion
This paper starts from the function of digital frequency meter, analyzes the commonly used frequency measurement method of digital frequency meter, uses the integrated circuit chip C8051F020 as the control module, the high speed comparator as the waveform conversion module, uses the TFT liquid crystal display to display, and the method of direct measurement of the method, the low frequency, intermediate frequency and high frequency are measured under different voltages, and the frequency range of 1 Hz ~ 4 MHz is preliminarily designed, which is feasible and practicable.
